The goals of the two year training program at the Cairo Demographic Center (CDC) were to increase the number of researchers using operations research (OR), and to help institutionalize the ability of the Center to offer training in operations research in reproductive health. This report (1) evaluates the effectiveness of the program in accomplishing its goals and (2) provides feedback for OR curriculum development. The impact of the OR training on 1999 course graduates was assessed through questionnaires administered immediately after the training and one year after the training.
I.

Introduction
The Cairo Demographic Center (CDC) was established in 1963 with joint sponsorship by the Government of Egypt and the United Nations. The Center continues to receive UNFPA and Government of Egypt support. CDC has also received grants and contracts from USAID, IDRC, the Population Council, FHI and the Population Information Program of Johns Hopkins University. CDC is a member of the Committee for International Cooperation in National Research in Demography (CICRED). As a recognized interregional training center in population and related fields, CDC pursues a full-time program of training, research and technical assistance. The Center offers diplomas in Demography, Population and Development at the bachelor's, master's and doctoral levels. CDC also offered ten-month certificate courses as part of the Global Programme of Training in Population and Sustainable Development sponsored by UNFPA during the period 1993-2000.
Operations Research Program Setting
CDC collaborated with FRONTIERS from June 1999 to January 2001 to teach two certificate granting operations research (OR) courses in Cairo for mid-level researchers associated with national population commissions, reproductive health programs, universities, and research institutes. The two courses were implemented for one month each during JulyAugust 1999 and 2000.
Objectives
The ultimate goals of the collaboration are (1) to increase the number of researchers using OR, and (2) to institutionalize the ability of the Cairo Demographic Center to offer training in operations research in reproductive health. The specific objectives of the 1999 and 2000 courses included:
1) To train researchers with program and policy-making responsibilities in operations research. 2) To provide participants with the experience of designing an operations research project. 3) To build participants' skills in communicating research results to managers.
II. ACTIVITIES
Participants
As planned, 41 participants, including 21 men and 20 women, attended the two courses. Most participants were mid-level researchers or program managers. They worked in Census and other government statistical bureaus, for national population councils, reproductive health programs, ministries of health and universities. The 1999 course was attended by 20 students from 12 countries. Twelve students were drawn from UNFPA sponsored Global Programme participants, 2 from CDC, 3 from FRONTIERS OR Projects in Egypt, and 3 from FRONTIERS OR projects in other Asian countries. The students came from Armenia, Bangladesh, Egypt, The Gambia, Indonesia, Kenya, Liberia, Nigeria, Palestine, Romania, South Africa and Zambia.
The 2000 course was attended by 21 students from 12 countries; 12 students were Global Programme participants, 3 from CDC, 2 from FRONTIERS OR Projects in Egypt, and 4 from OR projects in other Asian and African countries. Students came from Bangladesh, The Gambia, Nigeria, Egypt, Palestine, Liberia, Ghana, Yemen, China, Philippines, Sudan, and Uganda. CDC handled all administrative arrangements including visas, housing, per-diem and registration. The list of participants who attended the courses is provided in Appendix I.
Course Description and Implementation
The course consisted of classroom activities, field visits, groups activities and regular readings followed by discussions and critique. Major topics covered in classroom activities included: the definition of reproductive health and operations research, program components, research topic identification, experimental design, qualitative methods, economic evaluation of health programs, situation analysis and presentation skills. The course was taught by CDC, FRONTIERS staff and consultants (course outlines are shown in Appendix II).
The 1999 course took place at CDC during the period from 18 th July to 17 th August 1999. The course lasted 24 working days, and consisted of 120 hours of instruction, classroom lectures, working groups and other activities including readings and seminars. The 2000 course took place at CDC during the period from 24 th July to 24 th August 2000. The course lasted 23 working days, and consisted of 124 hours of instruction.
Course Outputs
Operations research proposals were the major course outputs. Participants were formed into four groups of five participants to produce operations research proposals. By the end of each course, each group submitted a Reproductive Health OR Proposal. These proposals were presented by the groups in a seminar organized on the last day of the course. 
III. COURSE EVALUATION
FRONTIERS capacity building activities are evaluated on both process and outcomes. Process evaluation is used to modify the teaching program. Capacity building outcome evaluation is used to determine if the course actually resulted in the adoption of OR training into the CDC curriculum, and in operations research activities by individuals attending the courses.
Process Evaluation
Participants were asked to evaluate the course on the final day of classes. The purpose of the evaluation was to obtain feedback that could be used in improving subsequent courses. Students were asked if course modules provided clear introductions to the topics covered, and were asked to rate the usefulness of course components in their future work. The evaluation instrument also solicited comments from individuals on the course. The process evaluation for both courses are compared in the sections below. Tables 1 and 2 compare the degree to which each course met its didactic objectives, as rated by the students who were asked to give "yes" or "no" responses to questions about each objective. When a "no" response was given, the respondent was asked to explain why he/she did not feel the objective was met. These open ended responses were used to improve the following course. No Response=1 Comments from those responding "no" to question 2: "The focus of the training was mainly on family planning and the other components of reproductive health were less covered." "Training would be better if it includes more information about reproductive health." "Needs to be more specific and clear." "Contents were not adequate." "No lecture about structure and concern of reproductive health programs." "There is a need for more explanation on reproductive health and its components, as well as its importance and implications especially with regard to the non-global participants." "You need to emphasize reproductive health issues, not just family planning." 3. Gave a clear introduction to intervention research Yes=20 No=0 4. Gave a clear introduction to qualitative research Yes=16 No=4 Comments from those responding "no" to question 4: "The qualitative research introduction by different specialists with different points of view made it somewhat confusing. Did not take enough time, and the responsible professor left and the person in charge instead tried to find a solution and an alternate professor." "Lessons on qualitative research were overcrowded and discussed in a hurry without giving us a chance to understand." "The qualitative study sessions need more explanation and more exercises and the time is very short." 5. Gave clear introduction to economic evaluation Yes=15 No=5 Comments from those responding "no" to question 5: "In the economic evaluation most of us do not have any background about economics and this was teaching in a very high level and we need a very simple way to reach the idea of economic evaluation of the health programs." "It was a very bad session and not clear. Maybe next time you should choose another program." "The professor started from a very high level despite that the group told him that we have no idea. The exercises he gave were not clear; he informed us that it contains tricks." "More time was needed. Minimum seven days, and should not have taken for granted that all the participants have a background in economics or finance." "It needs practical applications such as field visits to some programs for organizations working the field of OR." 6. Gave a clear introduction to situation analysis Yes=19 No=0 No response=1
Some students felt that more time needed to be spent on non-family planning areas of reproductive health. The sessions on qualitative research were cited as being poorly organized, and the content of the economic evaluation sessions was too advanced given the background of participants. As shown in Table 2 below, in the 2000 course, many fewer "no" answers were received. In part, this was due to efforts to respond to 1999 criticisms. A new instructor was brought in to teach the reproductive health module. The module on qualitative research was put in charge of a single instructor who was present for the entire course section. The number of topics in economic evaluation was reduced, and more time was spent on teaching the mechanics of cost analysis and cost-effectiveness analysis. As shown in Table 2 , the changes helped solve the problems identified in qualitative methods. However, despite the fact that economic evaluation was substantially simplified, students still had problems with the module. 
5.Gave clear introduction to economic evaluation
Yes=14 No=7 Comments from those responding "no" to question 5: "In the economic evaluation most of us do not have any background about economics and this was teaching in a very high level and we need a very simple way to reach the idea of economic evaluation of the health programs."
6.Gave a clear introduction to situation analysis Yes= 19 No=2
Participants were asked what they enjoyed most and least about the course. The open-ended responses were re-coded into closed-ended categories. These are shown in Table 3 below for both 1999 and 2000 (each respondent could list more than one item). The course received high marks for the quality of the teaching staff and course organization. The modules on intervention research and situation analysis seem the most enjoyable. Students also enjoyed the opportunity to present the OR proposals they had written.
Participants would have liked more time for the course, better facilities, and more recreation and social opportunities. The module on economic evaluation was again mentioned as needing work.
In an additional attempt to judge participant satisfaction with the course, we asked those students who had previously taken courses at CDC to compare the OR course to others they had received at the institution. The OR course compared quite favorably, as can be seen in Table 4 . Both the 1999 and 2000 courses were rated above average by the participants. Consistent with the shift toward greater satisfaction noted between the courses in Tables 1 and 2 above, the 2000 course was rated somewhat higher than the 1999 course. This may be a function of the course changes made between the two years.
Finally, participants were asked to rate the potential relevance of course components to their jobs. Respondents were asked the question, "How useful do you think the following course components will be in your work?" They were asked to scale their responses from "not very useful" to "very useful". Responses are shown in Table 5 below. The modal response for five of the six components was "very useful" in 1999. The sixth component, economic evaluation, received a modal response of "somewhat useful." In 2000 the modal response for all components was "very useful." In both years, the course exercises designed to provide participants with practice in making presentations and writing research proposals were rated at the top of job related usefulness.
IV.
RESULTS EVALUATION
The subaward was to produce two results: 1) enable CDC to incorporate OR instruction into their regular curriculum; and 2) increase OR activities among course graduates after returning to their jobs.
Institutional Impact
In 2001 Under an informal agreement, FRONTIERS continues to assist CDC efforts to become a major OR center. Staff from FRONTIERS offices in Egypt and elsewhere lecture at CDC on operations research topics, and the Center receives OR related teaching materials from FRONTIERS. The continuing relationship is mutually beneficial. It allows CDC to expose its students to experienced OR staff, while the teaching activities allow FRONTIERS to disseminate its perspective on program relevant research more widely. Finally, in an attempt to continue strengthening the actual operations research experience of CDC faculty, the Center is invited to participate in FRONTIERS OR projects whenever appropriate. CDC also included lectures on OR in a one month course on quality of care in reproductive health that they co-sponsored with PPD (South to South Collaboration), a program of the Rockefeller Foundation.
CDC also promotes its expertise in operations research internationally. It plans to continue offering short courses in the topic, and has begun to negotiate with WHO to provide training for students from Africa and the Middle East. These negotiations began in the last quarter of 2000 when CDC was invited to a regional WHO meeting in Beruit. Negotiations will continue when CDC attends a capacity building consultancy in Geneva in September 2001.
Process of institutionalization CDC was selected for institutionalization activities because it was known to FRONTIERS staff who had used CDC expertise on OR projects. CDC was interested in modernizing its curriculum, and its experiences with OR made it receptive to adding the subject to its curriculum. CDC was also attractive to FRONTIERS because it was funded by the Government of Egypt and several international donors, and was not dependent on FRONTIERS financing. CDC also has an international reputation and draws large numbers of students from the Middle East, Africa and Asia.
In working with CDC, FRONTIERS used the following institutionalization strategies:
• CDC faculty members were made responsible for course implementation and were involved in teaching duties. This aided CDC understanding of OR content and methodology, and gave them "hands-on" experience running an OR course.
• CDC faculty and other local resource persons were given increasing responsibility for conducting the training sessions. FRONTIERS staff presence was reduced greatly between the first and second training courses.
• Copies of all transparencies, PowerPoint presentations, handouts, lecture notes and sample data sets used in practice analyses were provided to CDC for future use.
• Copies of all assigned and recommended reading materials were donated to the agency library. A large supply of basic OR texts was also donated for use in subsequent courses.
• Conversations with the CDC Director concerning introduction of OR into the Center curriculum were initiated early in the collaboration and were continued throughout the two year process. During courses, FRONTIERS staff briefed the Director on course activities on an almost daily basis.
• An informal, long term comittment to support OR at CDC was made to the Director by FRONTIERS.
• FRONTIERS staff participated in curriculum develpment meetings with CDC staff in designing the OR contents to be included in Diploma Courses. FRONTIERS staff will also be invited as guest lecturers at CDC OR courses.
• To raise the OR profile of CDC, FRONTIERS helped promote CDC attendence at meetings held by WHO.
Impact on Individual Participants
A second results indicator is the extent to which course participants use their training after they return to their jobs. In this section we examine two aspects of utilization of training: 1) the number and type of operations research activities carried out by the participants in the year following the CDC course; and 2) specific skills learned in the course that were used by participants. Since our ultimate objective is to increase the use of OR in service delivery agencies we also examine the extent to which course graduates are strategically placed to influence the use of OR in their organizations. Finally, we discuss the institutional constraints encountered by graduates which limit application of course knowledge.
To determine if the course was immediately useful to participants, we interviewed students before and after the course. The survey consisted of a self-administered questionnaire that requested information on OR and reproductive health related activities including participation in OR projects and other intervention projects and teaching. Information was gathered on activities engaged in during the year prior to the course and compared to the behavior of the same respondents during the year following the course. The "before" questionnaire was administered on the last day of the OR course. Pre-test timing was selected to ensure that respondents understood what was meant by terms like "operations research," or "intervention studies". The post-test was administered by regular mail and by e-mail one year following the completion of the course. Survey data are available for students attending the 1999 course.
Survey Results
Eighteen of the 21 students in the 1999 course returned the post-course questionnaires. Ten were in research or academic positions, five were managers and three were service providers. Group involvement in research activities in general and reproductive health research in particular did not change after the CDC course. Eleven worked on research projects after the course, and twelve before. Reproductive health topics that were the subject of participant research included family planning (6 mentions); maternal/child health (6 mentions); STI/HIV (2 mentions), and breastfeeding, private sector involvement in RH, and female genital cutting (1 mention each).
Use of course skills
The skills improvements resulting from the course most often mentioned by respondents included improved ability to define research problems, matching problems to research designs, preparing research proposals and making presentations.
The course focussed on training in intervention research, qualitative research, economic evaluation and situation analysis. These were all new topics for course participants.
Respondents mentioned that two of their projects involved intervention research, four qualitative research, one economic evaluation and six situation analyses. A large portion of the research conducted was obviously applied research. Most was descriptive (e.g. economic evaluation, qualitative and situation analysis), and only two studies were described as "intervention research" -the same number of intervention studies mentioned as being conducted prior to the course.
Participants carried out other activities that made use of knowledge and materials gained in the CDC course. Four mentioned that they incorporated parts of the course in their own teaching activities. Participants from Armenia, Egypt (2 proposals), Liberia, and Zambia submitted OR proposals to the FRONTIERS small grants program and other organizations, and two reviewed OR proposals. A participant from the South African National Population Unit returned to his country and helped organize OR workshops in both 1999 and 2000, and another participant helped organize and teach an OR course in Bangladesh. The nature of their involvement with OR is perhaps best assessed in the following comments made by participants: A graduate of the 2000 course, in an unsolicited e-mail, attributed his assignment to a major family planning quality improvement study in Shandong, China to his participation in the OR course.
Graduates' potential to increase utilization of OR: Although designed for junior and midlevel researchers and managers, some graduates are already in positions where they can increase utilization of OR. One participant in the first course is the Director of an NGO. The title of a participant from the Egypt National Population Council was changed from "Programatic Research Coordinator" to "Programatic and Operations Research Coordinator" after she completed the OR course. V.
DISCUSSION
The project achieved the result of institutionalizing operations research at the Cairo Demographic Center. CDC includes over 40 hours of OR instruction in its regular curricula, and is actively pursuing collaboration with WHO and other international donors to become a regional training site for short OR courses. This result was achieved after two years of intensive collaboration between the staffs of both CDC and FRONTIERS, and the promise of a long-term relationship between the two organizations.
Elements contributing to the successful result include the background and abilities of CDC, training of CDC staff by FRONTIERS to teach OR subjects and the contribution of relevant educational materials to CDC. Most important, perhaps, was the interest of the Center's management in operations research as a way to increase the relevance of the organization to the parameter shift in reproductive health.
Upon completion of the 1999 OR course, about half of the graduates engaged in some type of operations research activity including working on OR studies, writing OR proposals, and giving seminars and lectures on OR. Some of the graduates also are on career ladders that will allow them to influence the applied research activities of large NGOs, international donors and governments.
However, our follow-up survey of 1999 course graduates also identified many constraints to the increased utilization of OR. Students did not use their OR training because they entered postgraduate degree programs or took jobs that did not provide opportunities to do OR (for example, some graduates went on to practice medicine, another graduate took a job as the head of crime statistics in Yemen). Graduates who wish to continue OR activities find there are few sources of funding for OR projects, and as junior and mid-level researchers, most still require mentoring from more experienced researchers, which, unfortunately is not available. To meet the goal of increased use of OR, we need to supplement our institutionalization activities with efforts to encourage more governments and donors to fund operations research, and begin building a program to provide mentoring to new researchers interested in OR.
VI. RECOMMENDATIONS
To maximize capacity building, FRONTIERS project activities should become more integrated and all should embrace capacity building goals more explicitly. Specifically:
• The Small Grants Program should set aside funds to support OR projects by faculty and graduates at FRONTIERS OR training programs in Bangladesh, Costa Rica, Egypt, and Uganda.
• FRONTIERS interns should be drawn from among graduates of OR training programs.
• TA to the World Health Organization to enable them to expand OR activities should be a high FRONTIERS priority.
• FRONTIERS staff should collaborate on OR projects funded by WHO, and should also begin to work on projects with training center staff. 
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